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Editorial
The future of orthopedics
JAMES H. BEATY 
Department of Orthopaedic Surgery, University of Tennessee–Campbell Clinic, 1211 Union Avenue, Suite 510, Memphis, TN 38104, USA
Just as fi ctional stories, such as 1984 by George Orwell 
and Our Posthuman Future by Francis Fukuyama, have 
not accurately portrayed the future of the human race, 
predictions about the future of orthopedics made during 
past years have seldom become a reality. If the truth be 
known, most changes occur with progression of existing 
trends that are improved by a few genuine advances, 
which most of us can see only by looking back in time, 
sometimes revealed by startling changes that progress 
quite rapidly.1 So then, could anybody have predicted 
the last 30 years of changes in orthopedics alone?
Think back for a moment: Forty years ago children 
with Perthes disease might have been non-weight 
bearing for 2 years. Children with scoliosis may have 
been placed in skeletal traction followed by use of a 
brace well into adolescence. Adults undergoing spinal 
fusion and those with spinal fractures were immobilized 
in a plaster cast extending from neck to pelvis for many 
months. Orthopedic hospitals had teams of personnel 
who did nothing but evaluate the mechanics of traction. 
The inpatient stay for complex fractures was often 
months. Many fractures were treated without surgical 
fi xation, and fracture surgery 40 years ago was restricted 
primarily to the forearm and occasionally the ankle. 
Intramedullary nailing was an interesting thought but 
not frequently used. Charnley, in England, had moved 
forward with an interesting hip replacement, but it had 
not yet been accepted by the orthopedic community. 
Orthopedic surgery, much like the other surgical spe-
cialties, was under the control of general surgery. The 
major trends of 40 years ago were decreasing the amount 
of time in the hospital and stabilizing fractures to allow 
early mobilization, including the advent of internal fi xa-
tion, joint replacement, and arthroscopic surgery. All of 
these goals were greatly assisted by advances in anes-
thesia and pain relief for patients.
The 40 years between 1968 and 2008 have seen great 
advances in many areas of orthopedics: internal fi xation 
of fractures, including intramedullary nailing and plating 
techniques and devices; joint replacement, including 
joints other than the hip and knee; arthroscopic surgery, 
including the development of therapeutic as well as 
diagnostic applications; minimally invasive techniques; 
cartilage regeneration; biological implants; and genetic 
engineering.
So then, let us address some initial thoughts about 
predictions for the future. Certainly, minimally invasive 
techniques will be developed further, and stays in the 
hospital will become even shorter. Long hospital admis-
sion times will be rare except for patients with multiple 
trauma and other extensive procedures.
Several global issues will have a major infl uence on 
the future of orthopedics. All over the world, the popu-
lation shift is from rural to urban settings; it is estimated 
that within the next 10–15 years 60% of the world’s 
population will live in urban environments, placing 
enormous demands on the health care facilities in urban 
areas and exacerbating the current “trauma-call and 
emergency-care” crisis.
Longer life expectancies mean that people expect a 
better quality of life for a longer period than ever before 
— the “baby boomers” aren’t sitting in their rocking 
chairs. Along with these longer, more active lives come 
increased bone and joint injuries and chronic musculo-
skeletal diseases. Approximately 40% of women over 
the age of 40 years have some form of osteoporosis, and 
more than 1 million women have vertebral compression 
fractures. Arthritis is the most common reason for con-
sulting an orthopedist and is the most important medical 
problem affecting the quality of life in this age group. 
We can look to the day when the average life expec-
tancy will go from the eighties to well into the nineties 
and beyond. That is going to generate a large group of 
patients who are going to require a signifi cant amount 
of orthopedic care.
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These longer life expectancies will add to another 
problem: the increasing shortage of orthopedic sur-
geons. One study projected that the number of fi rst-
time total knee replacements would soar by 673% — to 
3.48 million — by 2030, and the number of fi rst-time 
total hip replacements would increase by 174% to 572 
000. The study predicted that by 2020 the average 
number of primary or revision hip or knee replacements 
done by each orthopedic surgeon would increase to 91 
(from 52 in 2010) and by 2030 would average 167 per 
orthopedic surgeon. Although increased operative effi -
ciency, technical capacity, and improved implant lon-
gevity might alleviate the problem somewhat, there will 
not be enough orthopedic surgeons to handle the evolv-
ing patient demographics.
Will there be a separation of orthopedic surgeons into 
two groups: those practicing in the community versus 
those in the academic medical centers? In the future, 
will it be necessary for young orthopedic surgeons to 
spend more time in residency? That may or may not be 
necessary as the practice of orthopedics becomes more 
sophisticated and more specialized. The decreasing 
amount of time that physicians-in-training are spending 
with patients and surgeries may make for a better life-
style as a resident, but certainly these new surgeons will 
have less general clinical and surgical experience by the 
time they are practicing.
There is a major shift toward new specialization and 
even subspecialization within the fi eld of orthopedics. 
A 2005 survey found that more than 90% of graduating 
orthopedic residents enrolled in a postresidency fellow-
ship program (27% in sports medicine and 21% in hand 
surgery), and more than half (54%) of orthopedic sur-
geons reported that they had completed at least one 
postresidency fellowship. In many parts of the world, 
this subspecialization has lead to a decrease in the 
number of orthopedic surgeons who have an interest in 
general orthopedics.
On the other hand, globalization of orthopedics has 
become more apparent in recent years, particularly the 
emphasis of the orthopedic industry on functioning at 
the worldwide level. There are fi ve major orthopedic 
companies in the United States at the present time, but 
others are developing each year. The entire fi eld of 
bioengineering has become heavily involved in the clini-
cal day-to-day practice of orthopedics. One of the 
largest threats to the continued development of ortho-
pedic products, of course, is the potential for product 
liability suits that may continue in the future. Orthope-
dic surgeons and medical device companies must con-
tinue to work together to introduce new technologies 
aimed at improving functional outcomes, but the ortho-
pedic community must proactively evaluate the effec-
tiveness of these innovations and demonstrate their 
clinical effi cacy, safety, and cost-effectiveness. In a 
future of increased transparency of quality and cost 
information and increased emphasis on effi cient man-
agement of scarce health care resources, better informa-
tion about the comparative effectiveness and cost of 
new devices and interventions will become ever more 
important.
Another aspect of globalization is the fact that the 
explosion of medical knowledge and technology requires 
orthopedic surgeons to keep abreast of what is happen-
ing worldwide to be able to deliver high-quality care. 
The future of orthopedic education will involve lifelong 
learning and continuous professional development that 
is self-directed and learner-driven rather than teacher-
driven. Advances in biomechanics, biomaterials, molec-
ular biology, and genetics are taking place around the 
globe and require us to broaden our educational hori-
zons and to ensure that knowledge is disseminated to 
developing as well as among developed nations. Current 
organized efforts to do so include the Bone and Joint 
Decade initiative of the American Academy of Ortho-
paedic Surgeons, World Orthopaedic Concern, Interna-
tional Council on Education, SICOT, and a number of 
international specialty societies. Future efforts will 
require cooperation among all such groups to initiate, 
coordinate, and stimulate international educational 
activities. Continued advances in communication tech-
nology are making it possible to share “real-time” surgi-
cal experiences, obtain immediate clinical consultation 
from experts worldwide, and collaborate in research 
with colleagues in any area of the world. Future devel-
opments in these areas are likely to yield even more 
global cooperation among orthopedic surgeons, result-
ing in improved care for all of our patients.
Although these trends of urbanization, specialization, 
and globalization may have some uncontrollable effects 
on the future of orthopedics, perhaps the largest impact 
will be brought about by orthopedic research, which we 
all can have a hand in promoting and improving. We 
know that there is a shortage of controlled, prospective, 
randomized clinical studies in orthopedics. Clement 
Sledge noted that we orthopedic surgeons tend to 
publish anecdotal procedure-oriented articles that rely 
on data collected by the surgeons themselves. Although 
it is not always possible for us to conduct the same type 
of double-blind crossover clinical trials in surgery that 
might be possible with a new medication or a new cancer 
therapy, we can design studies that are disease-oriented 
and patient-centered. We can support “basic science” 
research that will have a direct impact on clinical care. 
We can actively encourage and recruit clinician-
scientists who can help make basic science research 
more clinically relevant. The distinction between basic 
science and clinical research is becoming less rigid: 
“Bench to bedside” is the new mantra for orthopedic 
research. It has been said that what is “basic” today is 
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“clinical” tomorrow, with resulting benefi ts to all prac-
ticing orthopedists, regardless of their location, the size 
of their practice, or their subspecialty area. A cursory 
glance at the table of contents for the Journal of Bone 
and Joint Surgery over the last year reveals the current 
emphasis on the cellular and genetic infl uences on mus-
culoskeletal disorders: stem cells from human fat as 
cellular delivery vehicles in an athymic rat posterolat-
eral spine fusion model; AAV2-mediated bFGF gene 
transfer to digital fl exor tendons to increase healing 
strength; the differentiation potential of multipotent 
progenitor cells derived from war-traumatized muscle 
tissue. Concepts that might have seemed like science 
fi ction a few years ago are rapidly becoming “main-
stream” orthopedics: microsurgery, tissue engineering, 
genomics, nanotechnology, computer-assisted surgery, 
pharmaceutical agents, and more.
In his 2008 Presidential Address to the Orthopaedic 
Research Society, Joshua Jacobs noted several chal-
lenges to clinical care and research: the graying of the 
baby boomers, who will consume tremendous health 
care resources; a shift of focus from acute to refractory 
chronic diseases; rapidly escalating health care costs; 
progressive creep of onerous regulations in health care 
delivery as well as the conduct of clinical research; and 
the shrinking pool of clinician-scientists. His suggested 
solutions for research included the formation of inter-
disciplinary teams (clinician, biologist, engineer); a 
focus on groups of chronic musculoskeletal diseases, 
such as osteoarthritis, osteoporosis, intervertebral disc 
degeneration; education that encourages clinicians to 
learn more about research and researchers to become 
more familiar with clinical situations; and development 
of training programs for clinician-scientists.
Quality research will become even more essential as 
the insistence on evidence-based medicine and third-
party auditing of everything we do becomes even more 
detailed as the future unfolds.
Clearly, orthopedics of the future will be challenging, 
exciting, and rewarding. As more and more patients 
require orthopedic interventions to maintain their active 
lifestyles, orthopedic surgeons worldwide must work 
together to develop strategies for research, education, 
and product development that take into account the 
growing trends of urbanization, specialization, and glo-
balization so we can continue to provide the highest 
quality of musculoskeletal care.
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